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ANTIMICROBIAL CLEANING COMPOSITION CONTAINING CHLORHEXIDINE 

AN AMPHOTERIC AND AN ALKYLPOLYGLUCOSIDE 

TECHNICAL FIELD 
The present invention relates generally to cleansing compositions. More 
particularly, the present invention relates to antimicrobial cleansing compositions 
containing the antibacterial compound chlorhexidine, at least one nonionic surfactant, 
and at least one amphoteric surfactant. Notably, the antimicrobial cleansing 
compositions are devoid of any polyoxypropylene/polyoxyethylene block copolymers 
and any alcohol carriers or diluents such as aromatic alcohols or low molecular weight 
alcohols. Preferably, the cleansing compositions include specific branched or linear 
alcohol ethoxylates and/or alkyl polyglucosides as the nonionic surfactant(s) and may 
further include a cationic quaternary ammonium surfactant 
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BACKGROUND OF THE INVENTION 

Antibacterial cleansing compositions are widely used in the health care 
industry by hospital staff and other health care givers, and are particularly suitable for 
use as pre-operative scrubs in surgical practice by hospital personnel such as surgeons, 
nurses and other health care professionals who might be subject to contact with bacteria 
and the like prior to operating on a patient. More particularly, these compositions are 



arms 



arms 



operation or surgical procedure. These compositions have also been used during surgery 
to prevent the patient from obtaining bacterial infections and the like. 

Heretofore, most antibacterial cleansing compositions essentially contained 

25 a bisbiguanide bacterial substance such as chlorhexidine or a salt thereof, at least one 

surfactant which included a polyoxypropylene/polyoxyethylene block copolymer, and 
at least one alcohol, with or without water, as a diluent or carrier. For example, both 
U.S. Pat. Nos. 3,855,140 and 3,960,745 to Billany et al. disclose cleansing compositions 
containing a soluble salt of chlorhexidine, a polyoxypropylene/polyoxyethylene block 

30 copolymer (a nonionic surfactant), isopropyl alcohol (see Example 1 of both patents) 

and water. Additional surfactants such as amine oxide foaming agents were also added. 

Similarly, European Patent Publication No. 0,231,080 discloses a similar 
composition to those patented by Billany et al., but includes an aromatic alcohol or a 
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European patent) To be clear th. «, preservative m the 

P nt). To be clear, the term "low molecular weight alcohols" includes those 
linear or branched alcohols having fewer than 10 , 

alkanol* WCr ^ 1 0 c ^on atoms, such as the lower 



5 In addition, Owens U.S. Patent No 4 4<5fi W . u 

composition which includes three soecif " 
copolymers used in con" • ^^^pylene/polyoxyethylene block 

polymers used m conjunct™ w,th chJorhexidine or a salt thereof, and water This 
particular composition may fu^er include amphoteric surfactant su h as I e J^e 

e tT7 SUffaCtant ' ^ - A «~ « acid ZZ 

be prodded to balance the pH of the composition 

« b ii,,; z zzzz of ; u : hexidine ' ww,e 

have ,„ be used a, verv hiT C ° mP ° Si ' i0n ' 

very defattin, to th „■ 7 ° haVe been found to be 

vciy aeiatting to the skin. Due to the Imv f~,~- 

decreases fc anrimierobia, efWy „ ^ ^ *- - 

need exrsts for an a„ Ubacteria , effete t ^ 

b~* and ot ne, mi croor« but whfc „ ^ ^ ^ ^of 

pcyoxvpropyw po ly o* y e,h yl e„e b,oc k copo lym ers or amine oxides " 

Attempts have been made heretofore t n .r • 
Pdyoxyethylene block copolymers from th Polypropylene/ 
r. u ■ rro 0 P° ,vme " from the antimicrobial compositions. For examcle 

Gluck, in U.S. Patent No 4 Qio ■ example, 

<"em wo. 4,919,837, expressly acknowledges his attemnr t„ i 

quantity of nonionic surfactants in his ami*. r , • ^ 

m his antiseptic cleansing composition The essenti,, 
components of Glnrt'c ™~ me essential 

Gluck s composmon mcludes chJorhexidine diglucona.e (CHG1 , 
nonromc surface o,her U,an po ly oxy P ropy,ene/po, y ox y e,h y ,e„e Wol 
havi„ g .he formula R-0-(-CH 2 CH 2 0.) H wherein Ri s 17 " ^ 

or a far* alcoho, and „ is a nuLe, sufflci^v w h V " a ' ky ' Phen01 

ambiem .en^arures and 45-C sue " k "'"""^ beB "« 

o^er .an an amphorerie J^2"^S^T 3 ^ ^ ~ 

i. ana a suitable inert diluent or carrier such as water. 
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As noted, Gluck expressly indicates that, in addition to the lack of polyoxypropylene/ 
polyoxyethylene block copolymers, no amphoteric surfactants can be used with his 
patented composition. However, it is often desirable to have some sort of amphoteric 
surfactant in the composition to provide enhanced foaming and skin care characteristics 
5 to the composition. Moreover, the use of an amphoteric surfactant has been found to 
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spectrum 



The 



destruction of a broader spectrum of bacteria is seen as a clearly unexpected result in 
view of the prior art. Furthermore, the addition of amphoteric surfactants permits a 
lower level of nonionic surfactants to be used, thereby further reducing the possible skin 
irritation problems which may be associated with some nonionic surfactants. 

Still further, the use of nonionic surfactants containing alkylphenol or, more 
specifically, aromatic alcohol ethoxylates such as nonylphenolethoxylate (a linear or 
branched phenol ethoxylate) is highly undesirable in view of the toxicity and slow 
biodegradability of these compounds. 

1 5 Besides polyoxypropylene/polyoxyethylene block copolymers, antimicrobial 

compositions also typically employ at least some alcohol as part of the diluent or carrier. 
For example, Billany et al. U.S. Patent Nos. 3,855,140 and 3,960,745 indicate the use 
of isopropyl alcohol while Gluck U.S. Patent No. 4,919,837 and European Patent 
Publication No. 0,23 1 ,080 indicates the use of lower alkanols, such as ethanol or 

20 propanol, or aromatic alcohols. However, it is well known that alcohol defats the skin 

and may cause irritation thereof. Accordingly, an antimicrobial cleansing composition 
effective against most, if not all, forms of bacteria and microorganisms and having a 
non-alcoholic carrier, thereby eliminating low molecular weight and aromatic alcohols 
in the composition is believed highly desirable. 

25 ' 0ther Patents of interest containing chlorhexidine as an antimicrobial agent 

include Verdicchio U.S. Patent No. 4,587,266 which relates to the enhancement of 
antimicrobial activity of bisbiguanide compounds by the addition of amine oxides. 
Specifically, this patent describes the use of chlorhexidine salts and amine oxides such 
as amidoamine oxides in aqueous solutions to which hydroxypropyl methyl cellulose 

30 may also be added as a thickener. 

Smith U.S.- Patent No. 4,704,222 discloses a gelled high-solids aqueous 
cleaning composition which includes about 25-85 percent particulate abrasive solids, a 
minor but effective friction-reducing amount of a polysulfonic acid; about 2-35 percent 
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of a polity of gelling agents, and about ,-,0 percent of an anionic surfactant The 
composition may slso incorporate nonionic surfactants and minor but effective amounts 
of antimicrobial agents such as chJorhexidine gluconate. 

Kajs et al. U.S. Patent No 4 714 a: * j 
T1 _ 4,714,563 is directed toward antimicrobial toilet 

oars, i nese bars include a surfactant selected f™ m • . 

J . selected from soaps, anionic synthetic surfactants 

«d mi xtures thereof, and an antimicrobial agent such as chlorhexidine or a salt thereof 
However, Ka JS et al. particularly point out that highly soluble salts of chlorhexidine such 
as gluconate are not suitable for use in the patented compositions. 

Biermann et al. U.S. Patent No 4 748 i <5« r „i*, . ■ 

• *' /4 *>J58 relates to the use of alkyl 

polyglucosides as potentiating aeents n^H t« • 

, . 8 gentS 10 lncreas e the microbicidal activity of 



biguanide 



are noted ,o have app.ica.ions i„ the era, health Heid, pmiclll „ ly „ toothpastes> 
powders and mouthwash*. The composj , ions ^ ^ ^ 

surfaces .nciuding nonionic, canonic, zwitterionic, at* amphoteric surfactants a, „e„ 
as thickeners such as hydroxyethyl cellulose. 

It is noted that chlorhexidine may also be employed as a preservative in 
cosmetic compositions and the like, such as eve make „„ ~ 

rw, m; „TTon t _ ^ eye make-up remover. In particular, 



eansing 



*"& iiiaKC-un comprising 

as acttve materia, a glucoside aether, an amphoteric material, and . JJ 
or monc-o.eate of sorbin or gly cero, po,yoxyethy,ena,ed with 20 moles of ethylene 
ox.de. Notab,y, the chlorhexidine salts is used in amounts hetween 0.002 ar,d „ 8 

aZ 8 , Lrr (so,u,ion, of 11,5 toa> composi,fon Md is ~ - ^= 

agent in the composition. 

Similarly, Grollier et al. U.S. Patent No 4 *m aas a- i 

i-dicm jno. 4,323,468 discloses a make-UD 

removal composition containing surface active agents surh « 

& *- uve a * ents such as a number of alkyl 

Po,yg,ucos.des and an extract of sarsapari.la. Again , chl!)rnexidine ^ J 

among the preferred preservative agents, the p^rvative agents being emp.oyed in 
amounts ranging from about 0.002 to 0 3 nercem rw n u 

rn Percent (actIve ) b y weight of the total 



30 composition. 



Bode e. al. U.S. Patent No. 4.1*201 also discloses an eye make-up 
remover composition containing a, leas, one surface active agent, such as the a, J 
po,yg,ucos,des which are no, irritating , 0 *. eyes; „ leas| Qne * 
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include, among the list, a chlorhexidine salts and/or a quaternary compound; and a 
phosphate buffer. Again, like the patents noted above, Boelle uses only 0.002 to 0.3 
percent (active) by weight of the preservative agent in the total composition. 

Importantly, it is noted that the use of chlorhexidine in a composition in 
5 amounts of 0.2 percent active by weight or less (less than 1 percent solution by weight 
of the total composition where the chlorhexidine employed is chlorhexidine digluconate 
(CHG) in a 20 percent active solution) are not considered sufficient to act as an active 
antimicrobial agent. Thus, use of chlorhexidine salts as preservatives in compositions 
for the removal of make-up, is not sufficient to provide antimicrobial activity. 

10 Moreover, the cosmetic industry, through the Cosmetic Ingredient Review 

(CIR), has specifically limited the use of chlorhexidine and its salts, including 
chlorhexidine digluconate, to amounts of 0.2 percent active by weight or less (1 percent 
solution by weight containing 20 percent active chlorhexidine digluconate solution), as 
noted in "Final Report on the Safety Assessment of Chlorhexidine/ Chlorhexidine 

15 Diacetate/ Chlorhexidine Dihydrochloride/ Chlorhexidine Digluconate," Journal of the 

American College of Toxicology. Vol. 12, No. 3, 201, (1993), which is hereby 
incorporated by reference. It has been reported that chlorhexidine may cause eye 
irritation or even eye damage when used in quanitities greater than 0.2 percent active 
by weight in cosmetics. However, an antimicrobial cleansing composition is not a 

20 cosmetic and is not used in a manner similar to cosmetics. 

Thus, an antimicrobial cleansing composition containing an effective amount 
of chlorhexidine to promote bactericidal activity against most, if not all, microorganisms 
is also believed highly desirable. 

25 SUMMARY OF INVENTION 

It is therefore an object of the present invention to provide a cleansing 
composition which effectively kills bacteria and other microorganisms. 

It is another object of the present invention to provide a cleansing 
composition, as above, which is devoid of any polyoxypropylene/polyethylene block 
30 copolymers. 

It is yet another object of the present invention to provide a cleansing 
composition, as above, which is devoid of any carriers or diluents containing alcohol. 
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above, which includes cw „ J— — • 

— surfactant devoid of any aromatic compounds _ ^ a( ^ 



A, leas, „ ne o, more of the foregoing objects, together with the advances 
hereof over the known «, ^ „ 

become apparent from the specification wh.Vf, f ., 

invention as hereinafter described anTcl" ^ « ~" * 

In general, the present invention provides an antimicrobial cleans™ 

i r dini r ■ of chi " e; * - - -* : " 

icasi one amphotenc surfactant Thp ™™ 

nonionic alcohol ethoxylate 7 3 "°" 

However, the compositio 7s Z TT ""^ 

h »iuon ls completely devoid of 

PREFERRED EMBODIMENT FOR CARRYING OUT THE INVENTS 



mild on fte skin such ft* „ do es „ 0 « cause skin , ' ^""^ ~ " ""^ 

« uui cause sian irritation or drvne^Q Tho* • 

antimicrobial cleansing compositions of the present to™,- k 7 
agniftcandy the number of colony f orm *"* » 

S,a phylococcus amus Md ^ , («*••) °f "acteria such as 

ana me like and to do so without the use of lower alcohnlc 
polyoxypropylene/polyoxyethylene block po.ymers. " 

The essential ingredients for *unh * 
generally includes a sal, of lorhexle el C ° mP ° Si,i °" 

one amphoteric surfactant The „2 SUrfaCtam ' ^ " — 

h. • i. , ""gradients, along with other additives disclo^t 

herembelow, provide compositions with e«e„e„, d isi„fe cting proper, 
excellent cleansing properties. We " 35 



As is generally known in the art th- 
™ ' 1116 antibacterial activity fnr th» 

competitions is generally provided by the salt of w , 

Preferably, these salts of chlorhexidine are soTb " fOUnd 

luornexiame are soluble in non-alcoholic solvent* tu 

be used in amounts ranging from about 0 2 to < Y 

m about 0.2 to 5 percent active by weight, with about 
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0.5 to 4 percent active by weight being preferred, and about 0.75 to 2 percent active by 



purposes 



percentages recited herein are based upon the percent active by weight of the 
composition unless otherwise indicated. Thus, for example, where 0.75 percent of, for 
instance, chlorhexidine digluconate (CHG) is employed and the CHG is obtained from 
the manufacturer in an approximately 20 percent active solution, about 3.75 percent by 
weight of the CHG solution will have to be used in order to obtain the 0.75 percent 
recommended. Similarly, where 2 percent CHG is employed and the CHG is obtained 
from the manufacturer in an approximately 20 percent active solution, about 1 0 percent 
by weight of the CHG solution will have to be used in order to obtain the 2 percent 
desired. Therefore, when comparing the percentages by weight of other compositions 
containing chlorhexidine or other ingredients to the present invention, the percent active 
by weight of the ingredient should be compared, not the solution percent by weight. 

Any salt of chlorhexidine which is soluble in water or other non-alcohol 
solvent, e.g., gluconate, acetate, formate, lactate, isethionate, succinamate, glutamate, 
mono-diglycollate, dimethanesulfonate, di-isobutyrate, glucoheptonate, etc., may be used 
in the compositions of the present invention. However, the preferred chlorhexidine salts 
are gluconate and acetate. 

The most preferred salt is chlorhexidine digluconate (CHG). CHG is an 
20 effective antibacterial agent suitable for use as a cleansing composition due to its low 

toxicity and mildness on the skin. In the examples presented hereinbelow, CHG is the 
only chlorhexidine salt presented therein. However, the present invention should not 
necessarily be limited to this particular chlorhexidine salt as other salts may also be 
suitable for the purposes of the present invention. 
25 As noted hereinabove, at least one nonionic surfactant is also incorporated 

into the composition of the present invention. However, the use of some nonionic 
surfactants with chlorhexidine have been found to substantially reduce the antibacterial 
activity of the chlorhexidine. Accordingly, only particular nonionic surfactants may be 
employed. Moreover, as noted hereinabove, some of the nonionic surfactants which do 
30 riot completely eliminate the antibacterial activity of chlorhexidine have significant other 

problems which limit their use or desirability. For example, no polyoxypropylene/ 
polyoxyethylene block copolymers should be used, thereby reducing skin irritation and 
possible sudsing problems associated with these compounds, and no aromatic alcohol 
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ethoxylates should be ^ Aaeby eIim . nat . ng ^ (ox . city ^ jiow bj b 
problems associated with those ethoxylates. 

In order to overcome these problems, the composition of the present 
.nve„„ 0 „ p ref e rab , y includes at leas , 0 „ e ^ _ ^ ^ 

conststrng „f branched alcono , ^ ^ ^ ^ « P 

part^arly, the Ceansing composition of me present invention preferably includes either 
- a*y, po^lucoside, or a branched or linear alcoho, ethoxylate and an alKy, 

be added to me composition is somewhat dependent upon „. number of non onic 
surfaces added. However, me amount of all of the nonionic surfactant, togethe 
generany w,„ no, comprise more than about 2 „ active by weigh, of the £ 

composition. 



objects of the present invention and is suit»hU f n ■ • 

15 SUltab,e for '"corporation into the present 
common may suffice. APGs having an alk y, chain ,e»gm of from abou, C 8 to about 

^ ~ * " - — - - Mention, 



within 



_ F . - vviuun me scone 

or the present invention. Preferably APO ;< a ■ , 

nr „„ f • . . y ' ° 1$ em P lQ yed m the compositions of the 

present invention in amounts ranging from a minnr k , «■ • 
. 8 8 m 3 mmor ' but effective amount (*0 01) to 

about 10 percent active by weight of the tm*i ™ m • • • , 

active by weigh, being most preferred P ° S '"°" ' " « 

in fact blend T ^ " ^ * >™« 

fact blends of more man one APO may be used as a nonionic surface, For 

example, as shown in Table VIII hereinhp]™ ™- <■ .u 

. , A c nereinbelow, one of the most preferred APGs is a 

blend of APG 2 00 „d APO 400 bo* of which are available from Hen*. Corp o 
HoboKen, New Jersey. 1, is bcieved ma, APO-400 is a,so a blend in Jf as 

z?r d c Henkei corp - a,so prefOTed is apg - o *» 

Heme I Corp. Consequently, i, will be appreciated ma, any APG, whether blended or 
d,r=c,,y manured, is suitable for ,he prcsen, invention so long as i, accomplishes 
•he objects se, forth hereinabove. Other examp,es of APOs found ,o be suitable or tie 
present .nvention include those available from Henke, Corp. of Hoboken, New Jersey 
under the tradenames Plan^ren or Olucopon, as wel, as those available from Scppic of 
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Paris, France, under the tradename Oramix NS 10. These compounds are seen as being 
particularly effective in use with CHG and do not significantly reduce the antibacterial 
activity of the chlorhexidine, especially when used with the amphoteric surfactants 
detailed hereinbelow, and have been found to be extremely effective with CHG in 
killing Staphylococcus aureus and other microorganisms as detailed hereinbelow. 

When branched or linear alcohol ethoxylates are employed, they are 
preferably incorporated in amounts ranging from 0 (absent) to about 1 0 percent active 
by weight of the total composition, with a range of from about 1 to 3 percent active by 
weight being most preferred. These alcohol ethoxylates preferably have alkyl 
hydrophobes of less than 1 4 carbon atoms and include only those branched or linear 



can 



and the like because they do not destroy the bactericidal activity of the chlorhexidine. 

One example of a branched alcohol ethoxylate which is particularly suited 



purposes 



alcohol ethoxylate is also commonly referred to as polyoxyethylene (10) tridecanol, and 



Rhoadsurf 



Tridecylalcohol ethoxylate is the only branched alcohol ethoxylate known to date to 
produce the effective results desired for the composition of the present invention. 
However, all branched alcohol ethoxylates which effectively kill bacteria and other 
microorganisms and which do not significantly hinder the antibacterial activity of the 
chlorhexidine should also be considered suitable and fall within the scope of the present 
invention. 

An example of a linear alcohol ethoxylate suitable for the present 
composition is linear C 9 . n alcohol ethoxylate (EO=8), also referred to as 
polyoxyethylene (8) linear C 9 . n alkanol. This linear alcohol ethoxylate is available 
from Shell Chemical Co. of Houston, Texas, under the trademark Neodol 91-8. Other 
linear alcohol ethoxylates which are known to be particularly suitable for the present 
invention and do not significantly hinder the antibacterial activity of the chlorhexidine 
include linear C, 0 alcohol ethoxylate (EO=4), also referred to as polyoxyethylene (4) 
linear C ]Q alkanol and sold under the tradename Rhoadsurf DA-530 (Rhone-Poulenc) 
and linear C 1Q alcohol ethoxylate (EO=6), also referred to as polyoxyethylene (6) linear 
C 1Q alkanol and sold under the tradename Rhoadsurf DA-630 (Rhone-Poulenc). 
Although less preferable, still other linear alcohol ethoxylates which can be used, 
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although they are know* to be somewhat less eff 

ethoxyiate (EO=6), aiso referred ,„ as poiyoxyethyiene (o> iinear c 1 ' ' 

under the ^ Neodol 9M (she „ Ch el a0 ,L r C 9 1L h T r ° 
/-cn-ii .„ r , '* luie ar Li. alcohol ethoxylate 

(tO-3), also referred to as polyoxvethvlen,. ri\ v r, 

» — * Neco, M (S Ji: ; :^ ne ^" *- Md so,d — *• 

r j C ll a'cohol ethoxyate fEO=51 akn 

referred to as polyoxyethylene (5) linear r , l.* 5 *-' U aJso 

polyoxyethylene (7) linear r .u , ewoxylate (EO-7), also referred to as 

«.5 (She,, Jitc" 3 TV, ^ Ne ° d °' M - 

polyoxyethy.ene (2) Li e ^ , ^ ^ » " 

(Vista ChemicT r r 8 ''° 50,11 ^ "* Mdem " k A 'f°- 810-60 

(V- Chemtca, Co., Houston, Texas,; ,i„ear C ^ ^ 

refe^ed to as polyoxyelhylene (6) linear C .it , , 

AJfonic ,0,2-oC (Vista Chen.il , ^ ^ 

■o as po.yoxyethviene m ,„e 7* ^ " eth ° X> " ate (E<>5) - reft ™< 

Sr y,e„e (8) ,i„ear C, ^ , d „ ± L^y^ ^ 

Each of these alcohol ethoxvlate<= h**,~ u 
antibacteria, activity of chiorhexidin In Z V ^ ^ * 

e<hoxy,a,es, Neodo. 9,-8, RhoadsurfD A 530 d "'^ *~ a ' C ° h01 

•oprovideeven ^^^l'^™^.'" — 

rr o, elates are devoid of " ^ 

the chiorhextdine by providing the composition with the capability of H , 
broader spectrum of bacteria. The amount „f „ ^,roy mg a 

of amphoteric surfactant to be add,rf .„ ,i 
compos„,o„ typicaiiy depends upon the number and type of amnno, r 
used. However, in genera., these surfactants are p^ral ^ 
composition ,„ amo.ts rangi„ g from a minor, bu, e^ III" 
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10 percent active by weight, with about 0.25 to 6 percent active by weight of the total 
composition being most preferred. 

Amphoteric surfactants used in the cleansing compositions of the present 
invention may include, but are not necessarily limited to, phospholipids. One class of 
phospholipids suitable for the present invention include alkyl phosphatidyl PG-dimonium 
chloride. Preferred alkyl phosphatidyl PG-dimonium chlorides are cocoamidopropyl 
phosphatidyl PG-dimonium chloride, a phospholipid available from MONA Industries, 
Inc. of Paterson, New Jersey, under the tradename Phospholipid PTC; stearamidopropyl 
phosphatidyl PG-dimonium chloride, available from MONA under the tradename 
10 Phosphdipid PTS; linoleamidopropyl phosphatidyl PG-dimonium chloride, available 

from MONA under the tradename Phospholipid EFA; and stearamidopropyl 
phosphatidyl PG-dimonium chloride/cetyl alcohol, available from MONA under the 
trade name Phospholipid SV. Preferably, such compounds are incorporated into the 
composition in an amount ranging from 0 (absent) to about 5 percent active by weight 
15 of the total composition. 



Another 



surfactants are employed. Specifically, up to 10 percent active by weight of the total 
composition of an alkylammonio carboxylate having from 8 to 1 8 carbon atoms may 
be incorporated into the composition. One such alkylammonio carboxylate is 
20 cocobetaine, and is available from Mclntyre Chemical Co. of Chicago, Illinois, under 

the tradename Mackam CB-35. 

The composition may also include other additives such as thickeners, 
emollients, quaternary ammonium surfactants, foaming agents, fragrances, coloring 
agents, preservatives, fungicides, opacifying agents, pearlizing agents, vitamins, and the 
25 • like. For example, the composition may include a polymer viscosifier or thickener such 

as hydroxyethyl cellulose to make the composition more useful. Examples of other 
. suitable polymer viscosifiers include, but are not necessarily limited to, hydroxypropyl 
cellulose, methyl cellulose, and carboxymethyl cellulose. These viscosifiers may be 
added in amounts ranging from 0 (absent) to about 2 percent active by weight of the 
30 total composition. 

A glycol may be added as an emollient. Preferred glycols include propylene 
glycol, methylene glycol, and hexylene glycol, with propylene glycol being most 
preferred. These glycols may be added in amounts ranging from 0 (absent) to about 1 0 
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percent active by weigh, of the total composi.ion, with about 3 percent active being 

most preferred. 6 

Quaternary ammonium surfactants may also be added to the composition and 
are considered useM to enhance foaming and cieamng. Although generally al, 
quaternary ammonium surfactants car, be employed, one example of a quaternary 

ammonium surfactant suitable for lie/* *i>^*U *t . 



ammonium 



ammoni 



ammonium surfactants such as the trialky, methyl ammonium halides, tie a,ky, trimethyl 
ammonium halides, the alky, dimethyl benzyl ammonium halides, benzethonioum 
chlonde, methy, benzethonium chloride, and mixtures thereof may also be suitable for 



ammonium 



are available from Lonza under the trademarks Bardac® or Barquat® 
These compounds are preferably added in amounts ranging from 0 (absent) to about 10 
percent active by weight of the total composition. 

A foam-enhancing agent in addition to the amphoteric surfactant and/or the 



ammonium 



^mpuMiion. ror example 

as , „e„ known in the art, amine oxides may be added to provide even better sudsing 
propemes to the composition. Such foam-enhancing agents may, where desired, to 
adde ,„ amounts preferably ranging from 0 (absent) ,o about ,0 percent active by 

weight. J 



further 



fung 



vitamins 



example of a part.cu.ar pearHzing agent is eth y ,e„e glycol distearatc pearl. Examples 
of preservatives are those sold under the tradenames Glycacil L and Cosmoci, CQ 
Var,ous fragrances c» also be added. Genera!*, these additives are used in amounts 
wh,c do no, affect the essentia, nature of the composition, typicaHy i„ amounts less 
tnan 1 percent by weight. 

For optimal antibacterial efficacy the nH «f tu* 

ncdcy, me pH of the composition should be 

between 5.5 and 8, and preferably between 6.5 and 7.5. To adjust the pH of the 
composition, any acid compatible with the components of the composition can be used 
Preferred acids include lacic acid, ace,ic acid, glycolic acid, gluconic acid, and citric 
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acid, with the first three acids being most preferred. A pH of greater than 8 typically 
causes degradation of the chlorhexidine free base. Typically, less than 1 percent by 
weight of these acids are used to achieve the proper pH. 

The balance of the composition is typically water or other non-alcohol 
5 solvent so as to provide 100 percent by weight of the composition. Preferably, no 
alcohol solvent is used; although, if alcohol were used, it would not materially affect 
the nature of the composition other than in ways previously disclosed hereinabove. 

Again, it will be appreciated that all percents by weight indicated herein are 
based upon the percent active composition, unless otherwise specified. Thus, for 
10 example, where 0.5 percent of the quaternary ammonium surfactant Bardac®2250 is 

employed and the quaternary ammonium surfactant is obtained from the manufacturer 
in a 50 percent active solution, 1 percent by weight of the solution will have to be used 
in order to obtain the 0.5 percent recommended. 

The antimicrobial cleansing compositions of the present invention are 

15 generally prepared by dissolving the various ingredients such as the soluble salt of 

chlorhexidine, the nonionic surfactant(s), and the amphoteric surfactant(s) in water. 
More particularly, alkyl polyglucoside or other suitable surfactant, .amphoteric 
surfactant(s), propylene glycol, quaternary ammonium surfactant, fungicide, and other 
ingredients (fragrance and pearlizing agent, etc.) are dissolved in water with stirring. 

20 Lactic acid is added followed by the CHG. The viscosifier is then preferably added and 

the solution is mixed until it is completely hydrated. The pH is checked and adjusted 
with lactic acid or sodium hydroxide if necessary. This process can be employed with 
or without the application of heat to enhance dissolution. 

In order to demonstrate practice of the present invention, several 

25 antimicrobial cleansing compositions were prepared according to the concepts of the 

present invention as presented hereinabove and were tested to determine their 
effectiveness against at least one strain of the particular bacteria, Staphylococcus aureus. 
This particular strain is on deposit with and is available to the scientific public from the 
American Type Culture Collection (ATCC), Rockville, Maryland, under Accession No. 

30 33591. The compositions of the present invention may, where indicated below, have 

also been studied with respect to other strains of Staphylococcus aureus, also available 
to the scientific public from the ATCC under various Accession numbers as well as 
other types of bacteria such as at least one strain of Serratia marcescens, available to 
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30 



str„ c o f "r; u T fro : "* atcc ^ *• a ~ n °- ■«* - « «. 
««- or *,w,,„ „,,. available to scienlifk publjc from ^ 

Accession No. 8739. 

IniUaHy, however, various compositions were prepared from 2 percent active 
by w^ght CHO (ftpm 20% active solution), 2 or 6 ac(ive fcy ? rf 

-d adjusted ,c ,5.5. The nonionic surface used were a variety of branched or , ilKar 

of the ch a ,,e„ge bactena, name* Slaphylococcus mreus (ATCC " 

For this test, ten milliliter samples of the ,• 

amp,es 01 test »"M'ons were placed into sterile 30 ml 
beakers contatmng a magnetic stir bar. The beaker with the test sample was placed onto 

magnetic stirrer and approximately ,0 to ,5 seconds prior to inoculating the tes, 
sample with the rhaiUo^ u„„.-_- . B mc iest 



turned 



wnnoui addition of air into the «,m n |p r» v , c 

Ple - ° ne hundred microliters ( M l) of challenge 
bactena was introduced into dte sample a, time 0 and allowed to mix £ 

20 seconds. TwohnnHr^^ ... .r., . yy ^"i«uciy 



sampl 



Ml Positive displacement pipettor and dispensed a, in c ,, • 

_ ,. . . uispensed at 30 seconds into 24.74 ml of 

neutral 1 7.1 n o hmrh /o „~ . i... . . mi or 



tryptic 



Polysome SO, 4 percen, by weigh. Poly^rbate 20 0 75 7 * We ' 8h ' 

0.5 percen, by weigh, Dextiose and ilZ "™" * ^ Le ° mn - 

/ gm Uextrose, and 82.75 percen, by weight Distilled Water) and 

^ we,,. Serial dilutions were m a de by sundard methods we,, lenown i„ the 1 2 
Plate ,„ „ p 0ur pIates ^ ^ ^ ^ ^ ^ 

Lectiun (avatlable from BBL). The plates were incubated a, 35'C for 48 hour 2 
P ares coning 30-3 00 colo.es were counted. The challenge bacteria, suspensil 2 

The. test results were used to determine which branched or linear a |cohol 
tnoxylates cou.d be used in formu, a ,io„s of the present invention. Table , presen ed 
eretn e,ow, shows the efficacy of reduction of colony forming units ' ( " 
2"**°°" ~ < AT « Accession No. 3359,, for sever a , compositions 

cHo d 4 ° r a,coh °' e ' hoxy,a,es in waKr with 2 — <* «<* 

each 7;,^,^™ ^ Wei,h ' iS ° ProPyl - «» Hydrophobe of 

each a,coho, ethoxylate. The efficacy results have been calculated on a log scale in 



WO 95/31962 PCT/US95/06361 

15 

order to provide a better understanding of the significant improvement in effectiveness 
on bacteria certain alcohol ethoxylates have as compared to other alcohol ethoxylates. 
In percentages, efficacy is considerably less clear insofar as many of these compositions 
reduce the number of cfu's by greater than 99 percent (a 2 log reduction). 
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TABLE I 

Noniomc Alcohol Ethoxylates Efficacy Study 
Thirty Second Kill Study Against 

Staphylococcus aureus (ATCC 33591) 



Alcohol Ethoxylate 
(tradename) 



Rhone-Poulenc 

Rhoadsurf BC-720 
Rhoadsurf DA-530 
Rhoadsurf DA-630 
Rhoadsurf ON- 8 70 
Alkamuls EL-719 
Alkamuls EL-620 



Shell 

Neodol 1-3 
Neodol 1-5 
Neodol 1-7 
Neodol 1-9 
Neodol 91-8 
Neodol 91-6 
Neodol 23-6.5 
Neodol 25-7 
Neodol 25-9 
Neodol 25-12 
Neodol 45-7 
Neodol 45-13 



Surfactant Efficacy 
Log Reduction 



Alkyl 
Hydrophobe 




>5.57 


>5.59 


Branched 


>5.66 


>5.66 


C 10 


-o.oo 


5.48 


C 10 


1.76 


2.70 


Oleyl 


1 **> o 

1.28 


1.59 


Castor Oil 


1.35 


1.98 


Castor Oil 


PS* 


5.54 


C ll 


4.41 


4.54 


C ll 


3.54 


3.33 


C ll 


2.66 


-1.78 


C ll 


4.09 


>5.28 


C 9 -Cj j 


3.15 


2.45 


C 9" C 1 1 


3.29 


2.77 


c 12 -c 13 


2.23 


=1.84 


C 12' C 15 


<1.93 


<1.93 


C 12" C 15 


<1.93 


<1.93 


C 12" C 15 


<1.66 


<1.66 


C 14" C 15 


<1.93 


<1.93 


C 12" C 15 



13 
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TABLE I (Continued) 



Alcohol Ethoxylate 
(tradename) 



Surfactant Efficacy 

■ 

Log Reduction 



6°/« 



2% 



Alkyl 
Hydrophobe 



Vista 



c 
D 


Aiiomc oiu-ou 


>5.63 


3.94 


u 8" u 10 




Alfonic 1012-60 


2.78 


2.42 


C 10" C 12 




Alfonic 1214-70 


<1.66 


<1.66 


C 12" C 14 




Alfonic 1218-70 


<1.66 


<1.66 


C 12" C 18 




Alfonic 1412-60 


<1.93 


<1.93 


c 12 -c 14 


10 


Alfonic 1412-66 


<1.93 


<1.93 


c I2 -c 14 




Alfonic 1412-70 


<1.93 


<1.93 


C 12" C 14 




Alfonic 1618-65 


<1.66 


<1.66 


C 16" C 18 




Hoechst-Celanese 








15 


Genapol 24-L-60 


<1.93 


<1.93 


C 12" C 14 
{Syntheti 



Genapol 24-L-98 



Genapol 26-L-60 



Genapol 26-L-98 



1.93 



1.93 



<1.93 <1.93 



<1.93 <1.93 



c 12 -c 14 

{Synthetic} 

C 12" C 16 
{Natural} 

C 12" C 16 
{Natural} 



20 Olin 



Poly-Tergent SL-42 


4.34 


3.72 


C 8 


Poly-Tergent SL-62 


3.23 


2.44 


C 8 


Poly-Tergent SL-92 


<1.96 


3.58 


C 8 



25 * Partially Soluble 



30 



As shown in Table I, it is apparent that at least one branched alcohol 
ethoxylate (Rhoadsurf BC-720) and at least three linear alcohol ethoxylates (Rhoadsurf 
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DA-530, Rhoadsurf DA-630 and Neodol 91-8) do not reduce the antibacterial activity 
of chlorhexidine at all and may well, in fact, effectively increase the antibacterial 
activity of chlorhexidine or act as an adjunct for destroying bacteria such as 
Staphylococcus aureus. These nonionic alcohol ethoxylates are shown in Table I to 
reduce the number of surviving cfiu's so significantly that the log reduction value for 
these ethoxylates is greater than 5 where only about 2 percent active by weight of the 
surfactant is employed. Generally, although not shown, it has been found that CHG in 
water will effectively reduce the number of surviving cfu's only to a log reduction value 
of about 3.2. Thus, by simply adding these particular branched or linear alcohol 
ethoxylates, the bactericidal efficacy of the CHG is either enhanced by the alcohol 
ethoxylates, or the alcohol ethoxylates add to the effectiveness of the composition to 
destroy bacteria. In addition, it is noted that one other linear alcohol. ethoxylate, Neodol 
1-3, also was extremely effective (has a log value greater than 5 at about 2 percent 
active CHG) against this strain of Staphylococcus aureus, but was only partially soluble 
in water when used in an amount of about 6 percent active by weight. 

Furthermore, from Table I, it is evident that still other nonionic alcohol 
ethoxylates appear not to reduce significantly the antibacterial activity of the CHG but 
are not nearly as effective as the alcohol ethoxylates noted hereinabove. Nevertheless 
it appears as if Neodol 1-5, Neodol 1-7, Alfonic 810-60 and Poly-Tergent SL-42 may 
also be effective in destroying a substantial amount of this type of bacteria." Based upon 
this data, it is also believed that Neodol 91-6, Neodol 23-6.5, Alfonic 1012-60 and Poly- 
Tergent SL-62 may be somewhat effective in destroying certain types of bacteria. 

Next, seven compositions (1 through 7, inclusive) were prepared using all 
of the essential ingredients of the present invention except an amphoteric surfactant 
Such compositions are seen as being somewhat similar to those presented in Gluck U S 
Patent 4,919,837, although they are not the same insofar as no alkylphenol or other 
aromatic alcohol ethoxylates were used. In particular, the compositions included a 
soluble salt of chlorhexidine, namely chlorhexidine digluconate (about 2 percent active 
by weight); two nonionic surfactants, namely an alkyl polyglucoside (about 3-5 percent 
active by weight APG) and a branched or linear alcohol ethoxylate (about 3-5 percent 
active by weight); but no amphoteric surfactant. Additives such as glycol emollients 
(propylene glycol), thickeners (hydroxyethyl cellulose) and, in one instance, a fragrance 



WO 95/31962 

19 



PCT/US95/06361 



10 



were also added. The compositions were adjusted to a pH of 5.5. The balance of the 
composition was water to provide 1 00 percent by weight of the total composition. 

For each of these seven compositions, a different alcohol ethoxylate was 
added. Table II presented hereinbelow shows the compositional make-up of each of the 



5 examples 
thirty-sec 



No. 33591), Escherichia coli (ATCC Accession No. 8739), Escherichia coli (ATCC 
Accession No. 11229), Serratia marcescens (ATCC Accession No. 14756), and/or 
Pseudomonas aeruginosa (ATCC Accession No. 1 5442). As can be seen in the Table 
III, for compositions 4-7, a thirty second kill study was performed against only 
Staphylococcus aureus (ATCC Accession No. 33591). It is believed that if the 
composition is effective against this bacteria, then it would be suitably effective against 
the other types of bacteria. 
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As shown in Table III, each of the seven compositions were determined to 
be effective against the type(s) of bacteria each composition was intended to destroy. In 
fact, Compositions 1-6 produced high efficacy reduction results having log values of 
more than 5. While Composition 7 did not have as high efficacy results as the former 
5 six compositions, it did perform suitably well and beyond what would be expected with 

only CHG and water. 

Nevertheless, like CHG and water, Compositions 1 through 7 do not have 
adequate sudsing or foaming properties expected from cleansing compositions of this 
type. Accordingly, it was seen as necessary to include an amphoteric surfactant to 

10 enhance the foaming properties of the composition. It has been found that adding an 

amphoteric surfactant also provides for the effective destruction of a broader range of 
bacteria than is typically considered possible when no amphoteric surfactant is used. 

Thus, twelve more compositions (8 through 19, inclusive) were prepared 
using all of the essential ingredients of the present invention and according to the present 

15 invention as detailed hereinabove. Specifically, the compositions included a soluble salt 

of chlorhexidine, namely chlorhexidine digluconate (about 2 percent active by weight); 
a nonionic surfactant, namely one of three alkyl polyglucosides (about 6 percent active 
by weight APG) selected from certain APGs available from Henkel Corp.; and two 
amphoteric surfactants, namely, cocobetaine (about 2 percent active by weight) and 

20 cocoamidopropyl phosphatidyl PG-dimonium chloride (about 0.25 percent active by 

weight). Additives such as glycol emollients (propylene glycol), thickeners 
(hydroxyethyl cellulose) and fragrances were also added. Four trials of each composition 
having differing APGs were prepared with each of the four trial compositions for each 
APG being adjusted to a pH of 6.5, 7.0, 7.5 and 8.0 respectively. This was done by 

25 using lactic acid. The balance of the composition was water to provide 100 percent by 

weight of the total composition. Similarly, a control, shown as Composition 20, was 
prepared using substantially the same techniques, but the control composition included 
no APG or amphoteric surfactant. 

Table IV presents the compositional formulations of each of the compositions 

30 8-20 tested, and Table V reports the efficacy in terms of log reduction for a thirty-second 

kill study performed against Staphylococcus aureus (ATCC Accession No. 33591) 
hereinbelow. 
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TABLE V 

ANTIBACTERIAL EFFICACY SCREEN 

Thirty Second Kill Study against 

Staphylococcus aureus 
(ATCC #33591) 



10 



15 



20 



COMPOSITION 


LOG REDUCTION 


8 


>5.2934 


9 


>5.2934 


10 


>5.2934 


11 


>5.2934 


12 


4.5944 


13 


4.7493 


14 


5.1173 


15 


>5.2934 


16 


>5.2934 


17 


>5.2934 


18 


>5.2934 


19 


>5.2934 


20 (control) 


2.3489 



25 



30 



35 



APG 



APG 



/\D VUii i^w 

a minor effect on the antibacterial performance of the compositions. Nevertheless, the 
same cannot be said for the control composition. 

^nhoteric surfactant are employed, the efficacy log reduction was tound to oe omy 

This is significantly less than the log reduction values obtained for the 



about 2.3. 



compositions made according to the present invention. Thus, it should be evident that 
the relatively mild compositions of the present invention are effective in destroying 



APG 



amphoteric surfactants. 

Continuing, eight more compositions (21 through 28, inclusive) were prepared 

according to the present invention and using all of the essential ingredients of the present 
invention as detailed hereinabove. More particularly, the compositions included a soluble 



4 
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salt of chlorhexidine, namely chlorhexidine digluconate (about 2 percent active by 
weight); a nonionic surfactant, namely an alkyl polyglucoside (about 4-6 percent active 
by weight APG); and two amphoteric surfactants, namely, cocobetaine (about 2 percent 
active by weight) and cocoamidopropyl phosphatidyl PG-dimonium chloride (about 0.25 
5 percent active by weight). Additives such as glycol emollients (propylene glycol), 
thickeners (hydroxyethyl cellulose) and fragrances were also added. Compositions 2 1 -23, 
inclusive, were prepared in the same manner as were Compositions 8-19, but each 
composition was adjusted to a pH of 6.0, 6.5, and 7.0, respectively. Compositions 24-26, 
inclusive, also were adjusted to a pH of 6.0, 6.5, and 7.0, respectively, but included 
10 acetic acid rather than lactic acid. Compositions 27 and 28 were prepared in the same 

manner as Composition 25 (including pH=6.5), but had less APG, 5 percent and 4 
percent, respectively. Water was substituted for the loss in APG and constituted the 
balance of the composition to total 100 percent by weight. Similarly, a control, shown 
as Composition 29, was prepared using substantially the same techniques as above for 
15 Composition 20, but again, the control composition included no APG or amphoteric 

surfactant. 

Table VI hereinbelow presents the compositional formulations of each of the 
compositions 21-29 tested, and Table VII reports the efficacy in terms of log reduction 
for a thirty-second kill study performed against Staphylococcus aureus (ATCC Accession 
20 No. 33591). 
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TABLE Vn 

Antibacterial Efficacy Screen 
Thirty Second Kill Study Against 

Staphylococcus aureus 
5 (ATCC #33591) 





COMPOSITION 


LOG REDUCTION 




21 


2.9452 


10 


22 


4.8610 




23 


>5.4631 




24 


2.9466 




25 


4.463 1 






>5.4631 


15 


27 


3.7388 




28 


3.4993 




29 (control) 


0.8099 



20 

As can be seen in the Table VII, the specific type of acid modifier employed 
had little, if any, effect on the antibacterial performance of the compositions. However, 
the pH of the compositions does appear to a least partially effect the antibacterial activity 
of the compositions. However, as compared to the control composition (Composition 29) 

25 it is clear that the compositions of the present invention provide far better antibacterial 

properties. When no APG or amphoteric surfactant are employed, the efficacy log 
reduction was found to be only about 0.80, a factor of 4 or 5 times less than that of the 
compositions of the present invention. Thus, it should be evident that the relatively mild 
compositions of the present invention are effective in destroying bacteria as well as or 

30 even better than compositions which do not include APG or amphoteric surfactants, even 

when different acid modifiers are used or at different pH. 

Still further, three more compositions (30 through 32, inclusive) were 
prepared using all of the essential ingredients of the present invention and according to 
the present invention as detailed hereinabove. Specifically, as shown in Table VIII, the 

35 compositions again included a soluble salt of chlorhexidine, namely CHG (about 2 

percent active by weight); a nonionic surfactant, namely a blend of different portions of 
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two known alkyl polyglucosides (totaling about 6 percent active by weight) available 
from Henkel Corp., and two amphoteric surfactants, namely cocobetaine (about 2 percent 
active by weight) and cocoamidopropyl phosphatidyl PG-dimonium chloride (about 0.25 
percent active by weight). Additives such as glycol emollients (propylene glycol), 

5 viscosifiers (hydroxyethyl cellulose), fungicides, fragrances, and pearlizing agents 
(ethylene glycol distearate pearl) were also added. The pH of each composition was 
adjusted with lactic acid to about 7.0, and the balance of the composition was water to 
provide 100 percent by weight of the total composition. 

For these compositions, blends of APG were used to determine what effect, 

10 if any, they would have on the challenge bacteria. Composition 30 was generally a 

control and included 100 percent APG-200. Composition 31 was a 75/25 blend of APG- 
200/APG-400, and Composition 32 was a 25/75 blend of APG-200/APG-400. 

Table IX reports the efficacy in terms of log reduction for three separate 
thirty-second kill studies performed against the challenge bacteria, Staphylococcus aureus 

15 (ATCC Accession No. 33591), Serratia marcescens (ATCC Accession No. 14756), and 

Pseudomonas cepacia (an in-house isolate of bacteria). 
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TABLE Vni 

4TIMICROBIAL EFFICACY SCREEN OF APG 200/APG 4C 

Blends in the CHG Antimicrobial Formulations 
. Thirty Second Exposure Kill Study 



10 



15 



20 



COMPOSITION 

(PERCENT ACTIVE BY WEIGHT) 



INGREDIENT {tradename} 
Chlorhexidene Gluconate (20% active) 
Hydroxyethylcellulose {Natrosol 250 HHR} 
Propylene Glycol-USP 
APG-200 (65% active) 
APG-400 (50% active) 

Cocobetaine (C]2-14 alkylammonio carboxylate) 
{Mackam CB-35}"(35% active) 

Cocoamidopropyl phosphatidyl PG-dimonium 
chloride {Phospholipid PTC} (47% active) 

Lactic Acid to pH 7.0 (88% active) 
Dimethyl Oxazolidine {Oxaban A} 
Ethylene glycol distearate pearl 
Fragrance 

Purified Water-USP 



30 



.8 
3 
6 
0 



31 

2 
.8 
3 

4.5 
1.5 



2 



3_2 

2 
.8 
3 

1.5 
4.5 



2 



.25 


.25 


.25 


.25 


.25 


.25 


.05 


.05 


.05 


.1 


.1 


.1 


.1 


.1 


.1 



balance to provide 100 percent 
by weight in formula 



25 



30 



TABLE IX 

ANTIBACTERIAL EFFICACY SCREEN OF APG 200/APG 400 

Blends in the CHG Antimicrobial Formulations of 

TABLE VIII 
Thirty Second Exposure Kill Study 



35 



CHALLENGE MICROBE 

Staphylococcus aureus (ATCC 33591) 
Serratia marcescens (ATCC 14756) 



LOG REDUCTION 
30 31 32 

>5.4370 >5.4370 >5.4370 
>5.6735 >5.6735 4.5596 



Pseudomonas cepacia (in-house isolate) >5.0000 «5.0000 



2.9646 
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5 



10 



As can be seen in Table IX, the ratio of APG-200 to APG-400 used had little 
effect on the two commonly found bacteria Staphylococcus aureus and Serratia 
marcescens, while the 25/75 blend of APG-200/APG-400 was noted as less effective on 
the in-house isolate Pseudomonas cepacia. Nevertheless, it is believed that these results 



APGs 



antimicrobial 



In the next two compositions produced to the present invention, differing 
ratios of APG-200 to APG-400 were blended, and the efficacy of the compositions were 
tested against 16 different strains of bacteria. In particular, the compositions (33 and 34, 
respectively) included essentially the same ingredients in the same amounts as noted 
hereinabove for Compositions 30-32. However, this time, Composition 33 included an 
e*/i * ™tin nf AGP-200 to APG-400 while Composition 34 included a 75/25 blend 



APG 



Table X hereinbelow presents the compositional formulations of both of the 
15 Compositions 33 and 34, and Table XI reports the efficacy results in terms of log 

reduction for thirty-second kill studies performed against the 1 6 different strains of 

challenge bacteria. 



* 
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TABLE X 

Antimicrobial Cleansing Formulations 



5 



10 



15 



20 



INGREDIENT {tradename} 




Chlorhexidene Gluconate (20% active) 



Hydroxyethylcellulose {Natrosol 250 HHR} 
Propylene Glycol-USP 
APG-200 (65% active) 
APG-400 (50% active) 

Cocobetaine (C| 2 .|4 alkylammonio 
carboxylate) {Mackam CB-35} (35% active) 

Poyloxyethylene (8) Linear C Q _ j j alkanol 
(Linear C Q _j| alcohol ethoxylate {EO = 8}) 

Cocoamidopropyl phosphatidyl PG-dimonium 
chloride {Phospholipid PTC} (47% active) 

Lactic Acid to pH 7.0 (88% active) 
Dimethyl Oxazolidine {Oxaban A} 
Ethylene glycol distearate pearl 
Fragrance 

Purified Water-USP 



COMPOSITION 

(PERCENT ACTIVE BY 

WEIGHT) 

34 



2 
.8 
3 
4.5 
1.5 



2 
.8 
3 

5.1 
0.9 



1 



.25 
.27 
.07 
.1 



.1 



1 



.25 
.27 
.07 
.1 



.1 



balance to provide 100 
percent by weight in 
formula 
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TABLE XI 

Antimicrobial Efficacy Study of 
;w CHG Antimicrobial Formulations 

TABLE X 



Composition 
Log Reduction 

Challenge Microbe (ATCC Strain) 33 34 

Staphylococcus aureus (ATCC 33591) >5.3747 >5.3747 

Staphylococcus aureus (ATCC 6538) >5.1319 >5.1319 

10 Staphylococcus aureus (ATCC 25923) 4.6297 4.9754 

Staphylococcus epidermidis (ATCC 14990) >4.7443 >4.7443 
Serratia marcescens (ATCC 14756) >5.4949 >5.4949 

Escherichia coli (ATCC 8739) >5.2607 >5.2607 

Salmonella typhimurium (ATCC 14028) >5.1319 >5.1319 

15 Shigella sonnei (ATCC 1 1 060) >5.5244 >5.5244 

Proteus mirabilis (ATCC 7002) >5.2330 >5.2330 

Klebsiella ozaenae (ATCC 1 1 296) >5.17456 >5. 17456 

Listeria monocytogenes (ATCC 7644) >4.3522 >4.3522 

Enter ococcus faecium (ATCC 19434) >4.5378 >4.5378 

20 Pseudomonas aeruginosa (ATCC 9027) >5.1139 5.1037 

Pseudomonas aeruginosa (ATCC 1 5442) 4.9786 4.5779 

Pseudomonas cepacia (ATCC 25416) 5.1729 >5.2301 

Pseudomonas cepacia (in-house isolate) 4.6490 4.7951 



25 

As seen in Table XI, compositions 33 and 34 were very effective against all 
16 challenge bacteria based upon an average log reduction of three separate trials 
performed against each bacteria. In fact, composition 34 is one of the most preferred 
compositions of the present invention in view of its antimicrobial efficacy. 
30 Next, six additional compositions (35 through 40, inclusive) were prepared 

according to the concepts of the present invention. Each of these compositions are seen 
as preferred for the present invention. Of course, it will be appreciated that other 



vitamins 



or other additives which would not materially affect the composition may be added to 
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these subject compositions without departing from the spirit of the invention. The 
compositional formulations of each of these compositions are present in Table XII 
hereinbelow. 
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Results of an in vivo glove-juice study performed against Serratia marcescens 
(Accession No. 14756) are presented hereinbelow in Table XIII. In this test, about five 
milliliters (5 ml) aliquots of approximately 10 8 /ml Serratia marcescens were pipetted into 
each human subject's cupped hands. The inoculum was then distributed evenly over both 
5 hands and part of the forearm by gentle massage. After one minute to air dry, the 
subject's hands were washed with the antimicrobial composition of the present invention 
and rinsed. Excess water was shaken from the hands and powder-free sterile gloves were 
placed over the hands. A sterile solution was instilled into each glove, and the wrists of 
the subject were secured. An attendant massaged the hands through the gloves in a 

10 standardized manner for about 60 seconds. Aliquots of the glove juice were removed 

and serially diluted in a tryptic soy broth (TSB). Duplicate spread plates were prepared 
from each dilution using tryptic soy agar (TSA). The plates were incubated at 20-25°C 
for approximately 48 hours, and plates having 25-250 colony forming units were counted. 
This procedure was repeated ten times with a minimum of five minutes between 

15 applications and washings. The log reduction from the baseline (0 washes) and log 

bacterial populations after 0, 1, 5 and 10 washes are provided in Table XIII hereinbelow. 
It can be seen that, based upon the log reduction values obtained for these compositions, 
the present invention is effective in destroying bacteria and other microorganisms, while 
at the same time, is mild to the skin. 

20 

TABLE XIII 

In Vivo Glove-Juice Study Preformed Against 

Serratia marcescens 

25 

Subject Baseline Wash #1 Wash #5 Wash #10 



2 


8.54 


5.76 


4.59 


3.87 


5 


7.12 


6.43 


4.57 


4.45 


9 


7.69 


5.90 


4.89 


4.75 



30 Mean LogjQ Bacterial 

Populations 7.78 6.03 4.68 4.36 

Mean Log Reduction 

from Baseline 1.75 3.10 3.42 



35 



■4 
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irritation. After 25 total washes, skin irritation was found to be negligible 



Still further 



prepared using all of the essential ingredients of the present invention and according to 
5 the present invention as detailed hereinabove. However, the compositions included a 
lesser amount of soluble salt of chlorhexidine, namely chlorhexidine digluconate (about 



surfactants 



APG 



surfactants 



1 0 cocobetaine (about 0.25 percent active by weight) and cocoamidopropyl phosphatidyl PG- 



dimonium 



In place of some of the 



quaternary ammonium surfactant 



ammonium 



glycol emollients (propylene glycol), thickeners (hydroxyethyl cellulose), preservatives 
1 5 and fragrances were also added. The pH of each composition was adjusted with lactic 

acid to about 7.0, and the balance of the composition was water to provide 100 percent 
by weight of the total composition. Table XIV presents the compositional formulations 



of each of these compositions. 
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TABLE XTV 

Antimicrobial Cleansing Formulations 



10 



15 



20 



25 



30 



COMPOSITION 

(PERCENT ACTIVE BY WEIGHT) 



INGREDIENT {tradename} 
Chlorhexidene Gluconate (20% active) 
Hydroxyethylcellulose {Natrosol 250 HHR} 
Propylene Glycol-USP 
APG-200 (65% active) 

Cocobetaine (C17.14 alkylammonio carboxylate) 
{Mackam CB-35}"(35% active) 

Poyloxyethylene (8) Linear C011 alkanol 
(Linear Cp_j j alcohol ethoxylate {EO = 8}) 

Cocoamidopropyl phosphatidyl PG-dimonium 
chloride {Phospholipid PTC} (47% active) 

Quat {Bardac 2250} 

Lactic Acid to pH 7.0 (88% active) 

Fragrance 

Preservative {Cosmocil CQ (41/42); Glycacil L 
(43)} 

Purified Water-USP 



41 

.75 
0.8 
3 



42 

.75 
0.8 

3 

5 



43 

.75 
0.8 

3 

5 



0.25 


0.25 


0.25 


0.5 


0.25 


0.5 


0.25 


0.25 


0.25 


0.5 


0.5 


0.5 


0.18 


0.18 


0.18 


0.1 


0.1 


0.1 


0.1 


0.1 


0.025 



balance to provide 100 
percent by weight in 
formula 



The antimicrobial efficacy of these compositions were compared to 
Composition 44, a commercially available antimicrobial cleansing composition sold by 
Stuart Pharmaceuticals, a business unit of ICI Americas Inc., Wilmington, Delaware, 
under the trademark HIBICLENS. This Reference composition is known to include 
about 4 percent active by weight CHG, a polyoxyethylene/ polyoxypropylene block 
copolymer, and an amine oxide. It is also believed to include an alcohol diluent or 



carrier with water. 



XV 



Composition 44, in terms of log reduction for thirty-second kill studies performed against 
22 different strains of challenge bacteria, including Staphylococcus aureus (ATCC 
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Accession No. 33591). Table XVI reports a similar thirty-second kill study performed 
against five of those bacteria on Composition 43, and again compares Composition 44. 



5 



10 



15 



20 



25 



30 



TABLE XV 

ANTIMICROBIAL EFFICACY SCREEN OF 0.75% CHG/ 

uaternary ammonium surfactant formulations 
Thirty Second Exposure Kill Study 



Challenge Microbe (ATCC Strain) 



Staphylococcus aureus (ATCC 33591) 

Staphylococcus saprophytics 
(ATCC 15305) 

Serratia marcescens (ATCC 14756) 

Escherichia coli (ATCC 1 1 229) 

Escherichia coli [O 157 H 7] 
(ATCC 43889) 

Escherichia coli [O 157 H 7] 
(ATCC 43895) 

Salmonella enteriditis (ATCC 13076) 
Shigella sonnei (ATCC 11060) 
Proteus mirabilis (ATCC 7002) 
Klebsiella pneumoniae (ATCC 10031) 
Listeria monocytogenes (ATCC 7644) 
Enterococcus feacalis (ATCC 19433) 
Enterococcus feacium (ATCC 19434) 
Micrococcus luteus (ATCC 4698) 

Corynebacterium minutissium 
(ATCC 23348) 

Acinetobacter baumannii (ATCC 19606) 

Acinetobacter hvojfii (ATCC 17925) 

Alcaligenes feacalis (ATCC 8750) 

Enterobacter aerogenes (ATCC 13048) 

Flavobacterium meningosepticum 
(ATCC 13253) 



Composition 
Log Reduction 



41 



42 



4.2442 4.4805 



44 

(Reference) 
0.9253 



>4.9554 


>4.9554 


>4.9554 


>5.4204 


>5.4204 


>5.4204 


>5.2759 


>5.2759 


>5.2759 


>5.0414 


>5.0414 


>5.0414 


>5.1644 


>5.1644 


>5.1644 


>5.4818 


>5.4818 


>5.4818 


>5.5038 


>5.5038 


>5.5038 


>5.8151 


>5.8151 


>5.8151 


>5.4724 


>5.4724 


>5.4724 


>5.6920 


>5.6920 


>5.6920 


>5.0202 


>5.0202 


<2.0202 


>5.2660 


>5.2660 


<2.2660 


>4.9945 


>4.9945 


>4.9945 



>3.4314 


>3.4314 


>3.4314 


>5.3747 


>5.3747 


>5.3747 


>5.3531 


>5.3531 


>5.3531 


>5.6990 


>5.6990 


>5.6990 


>5.4680 


>5.4680 


>5.4680 


>5.6990 


>5.6990 


>5.6990 



WO 95/31962 



PCT/US95/06361 

40 



TABLE XV (continued) 



Composition 
Log Reduction 



Challenge Microbe (ATCC Strain) 41 42 44 

(Reference) 

Candida albicans (ATCC 2091) >3.9777 >3.9777 >3.9777 

5 Candida tropicalis (ATCC 750) 1.9492 2.0433 >4.5347 



10 



TABLE XVI 

Antimicrobial Efficacy Screen of 0.75% CHG/ 
Quaternary Ammonium Surfactant Formulatioi 
Thirty Second Exposure Kill Study 



10 



Challenge Microbe (ATCC Strain) 



Staphylococcus aureus (ATCC 33591) 
Enterococcus faecium (ATCC 19434) 
Serratia marcescens (ATCC 14756) 
Escherichia coli (ATCC 1 1229) 
Pseudomonas aeruginosa (ATCC 15442) 



Composition 
Log Reduction 



43 


44 




(Reference) 


>5.<5628 


0.8810 


>5.9004 


1.0522 


>5.5441 


>5.5441 


>5.4064 


>5.4064' 


4.4243 


>5.6284 



15 



20 



XV and XVI 



quaternary 



which is effective in destroying bacteria. In fact, Compositions 4 1 and 42 show superior 
results against each of the challenge bacteria except one. Composition 43 shows 
excellent to superior results against each of the challenge bacteria for which it was tested. 
These efficacy results are as good as, and in some instances, better than the results of the 
thirty-second exposure kill study for the Control Composition 44. 

Thus it should be evident that the compositions of the present invention are 
highly effective in killing bacteria and other microorganisms while maintaining low skin 
irritation. The invention is particularly suited for hospital operating and surgical staff 



+ 

* * 
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and other health care givers, but is not necessarily limited thereto. The compositions of 
the present invention can also be used with other surfactants or other ingredients 
including but not limited to fragrances, perfumes, coloring agents, preservatives, 

* 

opacifying agents, pearlizing agents, vitamins, fungicides, thickeners, antioxidants, 
5 emollients, skin care additives, other foaming agents, and the like, which do not 
materially effect the cleansing and disinfecting nature of the composition. 

Based upon the foregoing disclosure, it should now be apparent that the use 
of the composition described herein will carry out the objects set forth hereinabove. It 
is, therefore, to be understood that any variations evident fall within the scope of the 

10 claimed invention and thus, the selection of specific component elements can be 

determined without departing from the spirit of the invention herein disclosed and 
described. In particular and as noted hereinabove, nonionic surfactants according to the 
present invention are not necessarily limited to those presented in the Examples. Any 
APG or alcohol ethoxylate which, when added to a composition according to the present 

15 invention, provides a composition which can be shown to exhibit a log reduction value 

of at least 3 and preferably at least 5, is believed suitable for the present invention. 
Moreover, as noted hereinabove, other viscosifiers and thickeners can be substituted for 
the hydroxyethyl cellulose. Thus, the scope of the invention shall include all 
modifications and variations that may fall within the scope of the attached claims. 
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CLAIMS 

What is claimed is: 

.1 1. An antimicrobial cleansing composition comprising: 

2 a salt of chlorhexidine; 

3 at least one alkyl polyglucoside; and 

4 at least one amphoteric surfactant; 

5 said composition being devoid of any polyoxypropylene/polyoxyethylene 

6 block copolymers. 

1 2. An antimicrobial cleansing composition, as set forth in claim 1, wherein said salt 

2 of chlorhexidine is gluconate, acetate, formate, lactate, isethionate, succinamate, 

3 g ,u ^ ate ' mono - di g 1 y^llate,dimethane S ulfonate,di-isobutyrate,orglucoheptonate.' 

1 3. An antimicrobial cleansing composition, as set forth in claim 2, wherein said salt 

2 is chlorhexidine digluconate. 

1 4. An antimicrobial cleansing composition, as set forth in claim 1 , wherein said alkyl 

2 polyglucoside has an alkyl chain length of from about C c to about C, . 

1 5. An antimicrobial cleansing composition, as set forth in claim 1, further comprising 

2 a non-aromatic alcohol ethoxylate selected from the group consisting of linear 

3 C 9 _ , ! alcohol ethoxylate (EO=8), linear C Q _ l , alcohol ethoxylate (EO=6), linear 

4 C 1Q alcohol ethoxylate (EO=4), linear C 1Q alcohol ethoxylate (EO=6), and linear 

5 C g . 10 alcohol ethoxylate (EO=2); and said alkyl polyglucoside. 

* 

1 6. An antimicrobial cleansing composition, as set forth in claim 5, wherein said 

2 alcohol ethoxylate is a branched alcohol ethoxylate having less than 14 carbon 

3 atoms. 

1 7. An antimicrobial cleansing composition, as set forth in claim 1 , wherein said at 

2 least one amphoteric surfactant is selected from the group consisting of an alkyl 

3 phosphatidyl PG-dimonium chloride and an alkylammonio carboxylate having from 
^ 8 to 1 8 carbons atoms. 
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1 8. An antimicrobial cleansing composition, as set forth in claim 7, wherein said alkyl- 

2 ammonio carboxylate having from 8 to 18 carbons atoms is cocobetaine. 



1 9. An antimicrobial cleansing composition, as set forth in claim 1, further comprising 

2 a polymeric viscosifier. 



1 10. An antimicrobial cleansing composition, as set forth in claim 9, wherein said 

2 polymeric viscosifier includes hydroxy ethyl cellulose. 



1 11. An antimicrobial cleansing composition, as set forth in claim 1 , further comprising 

2 an acid to adjust the pH of the composition. 



1 12. An antimicrobial cleansing composition, as set forth in claim 1 1, wherein said acid 

2 is selected from the group consisting of lactic acid, acetic acid, glycolic acid, citric 

3 acid, and gluconic acid. 



1 13. An antimicrobial cleansing composition, as set forth in claim 1, having a pH 

2 between about 5.5 and 8. 



1 14. An antimicrobial cleansing composition, as set forth in claim 1, further comprising 

2 a quaternary ammonium surfactant. 
3 

1 15. An antimicrobial cleansing composition, as set forth in claim 14, wherein said 

2 quaternary ammonium surfactant is didecyl dimethyl ammonium chloride. 



1 1 6. An antimicrobial cleansing composition, as set forth in claim 1 , further comprising 

2 a non-alcoholic carrier. 



1 17. An antimicrobial cleansing composition, as set forth in claim 16, wherein said non- 

2 alcoholic carrier is water. 
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18. An antimicrobial cleansing composition, as set forth in claim 1, wherein said salt 
of chlorhexidine is present in an amount ranging between about 0.2 percent active 



3 by weight and about 5 percent active by weight of the total composition. 



1 19. 

2 
3 



further 



perfum 



~«» u . e ~ B www, ^awijuiig agents, peariizing agents, vitamins, fungicid 
4 antioxidants, emollients, skin care additives, and foaming agents. 



20. An antimicrobial cleansing composition comprising: 



2 from 0.2 to 5 percent active by weight chlorhexidene salt; 

3 from 0.01 to 20 percent active by weight of at least one nonionic surfactant; 

4 from 0 01 t0 10 P ercent active by weight of at least one amphoteric 



surfactant: and 



quaternary 



surfactant 



8 block copolymers. 



1 21. 



2 comprising: 



further 



from about 0 to 10 percent active by weight of at least one emollient; and 
from about 0 to 2 percent active by weight of a thickener. 



22. An antimicrobial cleansing composition, as set forth in claim 20, wherein said 
composition reduces colony forming units of Staphylococcus aureus and 
Enterococcus faecium by at least a 2 log reduction. 



